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ABSTRACT

The study was to evaluate the affect of fresh spent coffee ground (FSCG) on growth
and yields of maize, soybean and rice and as well soil microbial properties under the
greenhouse conditions. Maize, soybean and rice were rotationally cultivated in the
same soil type (grey degraded soil) from Moc Hoa, Long An with 4 replicates and 7
different treatments including the control (no fertilization) and five levels (2, 4, 6, 8
and 10%) of FSCG applied (w/w, based on the soil mass) and the treatment with
recommended inorganic NPK fertilizer application. Height of plant, numbers of leaf,
tillers of rice, numbers of bacteria and fungi in soil were sampled at day 30, 45 (60),
60 (90) after seedling. Yield of crops and the structure of bacterial community in soil
at the end of the study were also collected. The results showed that applying FSCG at
doses of 6 and 10% enhanced the growth and yields of soybean and rice, but no maize
as compared to the recommended inorganic NPK fertilizer application treatment,
increased signicifcantly the numbers of soil bacteria, fungi, nitrogen fixing bacteria
and phosphate solubilizing bacteria as compared to other treatments, especially at the
end of maize season and during the whole soybean season. Moreover, the structure of
soil bacterial community in these two treatments was more diversified than others.
Thus, based on the present study it is recommended that fresh SCG can be applied
with a dose of 6% or 10% into soil as a soil clean amender to improve soil fertility
and crop yield for sustainably agricultural development.

TOM TAT

Nghién cieu nham dénh gic anh hidng ciia ba ca phé toi (BCPT) Ién sinh trucng,
nang suar bép, ddu nanh, lia va dic tinh sinh hoc dat trong nha luoi. de, ddau nanh,
liia lan heot diroc trong ludn canh trén cung nén dat xam bac mau thu tir Mjc Hoa,
Long An voi 4 lap lai va 7 nghlem thitc gom doi chimg (khong bon phan), 2, 4, 6, S,
10% BCPT (trong hrong dat) va phén hoa hoc theo khuyén cdo. Chiéu cao cdy, s6 14,
56 choi va mdt s6 vi sinh vit dat duoc thu thap vao 30, 45 (60), 60 (90) ngay sau gieo
(NSG) tity logi cdy. Nang sudt méi vu va da dang cong dong vi khudn dat khi két thiic
thi nghiém ciing duwoc thu thap Két qua cho thdy BCPT 6% va 10% gitip, dédu nanh,
liia sinh trudng tot, nang sudt cao hon so véi i phan héa hoc, tuy nhién khong lam tang
sinh truéng va ndng sudt bap gzup tang mat so vi khuén, ndm, vi khudn o ) dinh dam,
hoa tan lan, ddc biét & cudi vu bdp va trong sudt vu ddu nanh. Ngodi ra, cdu triic qudn
thé vi khudn & hai nghiém thirc ndy da dang hon so véi cdc nghiém thire khdc. Nhu
vy, bon 6% hodc 10% BCPT giiip kich thich sinh truong, tdng ning sudt déu nanh
va lia, cdi thién dic tinh sinh hoc dit va c6 thé sir dung nhw mét logi phdn hitu co
sach cho san xudt bén viing.

Trich dan: Nguyen Khoi Nghia va Nguyén Thi Thu Ha, 2019. Anh huéng ctia bi ca phé twoi 1én sinh truong,
ning suat mot s6 cdy trong va dic tinh sinh hoc dat xAm bac mau tir huyén Moc Hoéa, tinh Long An
trong diéu kién nha ludi. Tap chi Khoa hoc Trudng Pai hoc Can Tho. 55(5B): 23-32.
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moi quan tdm hang dau cua cac nha khoa hoc. Nhicu

1 GIOI THIEU e e . L
Ny nghién cru vé vai tro va anh huong’ cua cac dang

Su phat trién vé kinh té kéo theo nhu cau vé nong phan hitu co 1én sinh truong, nang suat cdy trong va
san sach va an toan ngay cang tang. Do d6, xu hudng dgc tinh dat da dugc thyc hién nhung cac nghién ctru
san xuét hiru co dang ngdy cang phat trién, dic biét vé b ca phé van con rat han ché. Vi vay, nghién ciru
ddi voi cay luong thyc nhu cay bz'ip va cay lua. Bén nay duoc thuc hién nhdm muc tiéu danh gia él}h
canh d6, cay dau nanh ciing c6 vai tro khong kém hudng cua ba ca phé Ién sinh truéng, nang suét bap
phin quan trong trong san xuat nong nghiép. Tuy - dau nanh - lha va dac tinh sinh hoc dat trong diéu
nhién, ning suat va chit lugng con han ché trong kién nha ludi.

tinh trang lam dung phan bén héa hoc va thude bao

v¢€ thyc vat hién nay. Ca phé 1a mét loai thic uéng 2 PHUONG PHAP NGHIEN CUU

phé bién & nhiéu quéc gia,. Vi 500.000 ha dat trong 2.1 Dit thi nghi¢m

ca phé, Viét Nam la nu6e xuat khau ca phé tha 2 Dit thi nghiém duoc thu thap tir nén dat phu sa
trén thé gidi (Tam Thanh Tran, 2013). Hang ngay ¢d (Acrisols) ¢ thoi gian canh tac trén 30 nim tai
mot luong 16n ba ca phé dugc thai ra tir cdc congty  Mgc Hoa, Long An & dd sau 0-40 cm & nhidu diém,
ché bién ca phé hoa tan, nha hang, quan ca phé va sau do, dugc tron déu thanh mot mau 16n. Tiép tuc
ho gia dinh. Trén theé gidi, moi ngay c6 khoang 6,6 1y mot luong nho miu dé xac dinh mot sé chi tidu
tri¢u tan ca phé dugc ti€u thu va thai ra ngoai nhu 1a vé ddc tinh héa va sinh hoc dat diu vu. Luong dit

chat thai (Pelupessy, 20.03)',M?“,3 du ba ca Phé 15‘. méF con lai duoc cho vao chiu nhya PE (20x20 cm),
dang phé pham sau khi ché bién, tuy nhién, gia tri lugng dét trong mdi chau 1a 7 kg (trong luong kho).
dinh dudng trong ba ca phé hoan toan c()‘thé tai st Thanh phﬁn hoa hoc clia mau dat thi nghiém duogc
dung thanh phan bén hitu co' cho cay trong. Hién trinh bay trong Béang 1.

nay, vi€c tdn dung ngudn phu phé pham lam phan

bon hitu co trong canh tac nong nghiép cling dang 1a

Bang 1: Pic tinh dit thi nghiém thu tir ddt xAm bac mau canh tic lia tai Mdc Héa — Long An

pHnz2o0 EC CHC Fena Al NH4* NOs Pat K
(1:2,5) (mS/cm) (%)  (%Fe:03) (meq/100g) (mg/kg) (mg/kg) (mg/kg) (meq/100g)
5,07 0,42 2,55 0,331 0,750 18,14 62,57 219,70 0,232

*Ghi chi: EC: d dan dién cua dat; CHC: chdt hitu co; Feya: sat hoat dong; Ala: Nhém trao doi; Pa: lan
dé tiéu; Ka: Kali trao doi

2.2 Vit li¢u hitu co ba ca phé twoi (BCPT) thu gom, BCPT duogc tron déu thanh mot mau 16m,
tir d6 14y mot mau nho dé xac dinh dic tinh hoa hoc
ctia BCPT. Thanh phin hoa hoc ciia ba ca phé thi
nghiém dugc trinh bay 6 Bang 2.

BCPT sau khi pha ché ca phé duoc thu gom tir
quan ca phé trong khu vyc Qhuc‘mg Xuan Khanh,
quan Ninh Kiéu, thanh pho Can Tho. Sau khi dugc

Bang 2: Thanh phéan héa hoc ciia BCPT thi nghiém (ngudén Nguyén Khéi Nghia va crv., 2015)

pHnzo0 EC CHC N tong so P tong s6 K tong s6
(1:2,5) (mS/cm) (%) (%) (%) (%)
5,90 7,40 62,60 2,40 0,47 0,94
*Ghi chii: EC: d¢ dan dién ciia bd ca phé; CHC: chdt hitu co
2.3 Hat giéng cy trong Nghiém Thuc 1: Pdi ching, khong bén phan
HO)

Thi nghiém sir dung gidng bép nép lai F1 tim
ngot 099 tir cong ty Hai Miii Tén Do, giong dau nanh Nghiém Thte 2: Bon phan hoa hoc N- Py0Os-
MTD176 tir BO mon Di truyén va chon giong cay K,0 theo khuyén cao (bap: 150-60-90, dau nanh:
trong, Khoa Nong nghiép, Truong Dai hoc Can Tho 40-60-30 va lta: 100-60-30)
va giong lia OM6976 tir Vién lta Pong bang song Nghiém Thite 3: Bén 2% (w/w) BCPT

Ctru Long.
2.4 BH tri thi nghiém Nghiém Thuc 4: Bon 4% (w/w) BCPT
Thi nghiém dugc thyc hién trong nha ludi Bo Nghi¢m Thue 5: Bon 6% (w/w) BCPT
mon Khoa hoc Bat, Khoa Nong nghicp, Truéng Dai Nghi¢m Thitc 6: Bén 8% (w/w) BCPT
hoc Can Tho. Thi qghlém ¢6 7 nghiém thirc va moi .
nghiém thirc c6 4 1an 1dp lai (1 chéu twong ung voi Nghiém Thirc 7: Bon 10% (w/w) BCPT

1 lap lai). Céac nghiém thurc duogc liét ké nhu sau:
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Vit liéu hitu co BCPT duoc bon vui vao dat ¢
tang 0-20 cm mot 1an duy nhét trudce khi gieo hat.
Nghiém thirc bén phan hoéa hoc theo khuyén cao
dugc xem nhu nghiém thirc tham khao. Viéc bon
BCPT theo timg nghiém thirc dya vao trong luong
kho cua dat trong mdi chau dit thi nghiém (W/w).
Hat giéng duoc gieo/ciy vao trong chau & thoi diém
10 ngay sau khi BCPT duoc tron déu vao trong dat.
Thi nghiém duoc bé tri theo hinh thirc luén canh cay
trong lan lugt gdm bap, dau nanh va lia tuong tmg
v6i 3 vu thi nghiém lién tuc trong nha ludi.

2.5 Chi tiéu theo doi

Chi tiéu sinh truong cua cay t{éng: s6 14, s6 choi
(lGa), chiéu cao cay ¢ cac thoi diem 30, 45, 60 ngay
sau khi gieo (NSG).

Chi tiéu nang suét: trong lugng kho cua trai bap,
trong luong kho cua hat dau nanh, trong luong hat
Iua kho/chau.

Ham lugng dam hiru dung NH4", lan dé tiéu va
kali trao doi trong dat ¢ thoi diém ket thuc thi
nghiém.

Mat s vi khuan, nam, vi khuan c6 dinh dam
(VKCDD) va vi khuan hoa tan 1an (VKHTL) trong
dat vao cac thoi diém 0, 30, 45 va 60 NSG dbi véi
vu bép va dau nanh; d6i véi dat tréng laa thu mau
vao 30, 60 va 90 NSG.

) Ngoaira, qua 3 vu 'Ehi nghiém, nﬁlu dat dugc thu
dé danh gia da dang quan thé vi khuan trong dat gitra
cac nghiém thirc.

2.6 Phwong phap phan tich

+ Pam hitu dung NH/* trong dit: dugc phan
tich bang cach trich dat véi dung dich KC1 2M theo
ti 1€ 1:10 (dét:dung dich KCl). Sau d6, ion NH4*
duoc hién mau theo phuong phap indophenol blue
(Otsuki and Sekiguchi, 1983) va do bang may hap
thu quang phd & budc song 650 nm.

+ Lén dé tiéu trong dit: dugc xac dinh bang
phuong phap Bray 2 (Sims, 2000) v6i chét trich
NaHCO; 0,5 M & pH 8,5, ti 1& dat va dung méi 1a
1:20, l4c trong 30 phut. Dung dich sau khi loc dugc
dem do trén may quang phd & budc song 880 nm.

+ Kali trao doi (Ku): duoc trich v6i BaCl, 0,1 M
theo ty 1& 1:5 (dat: dung dich trich), lic trong 2 gio.
Dung dich trich duoc do trén may hip thu nguyén tir
& budc song 768 nm (Sumner and Miller, 1996).

+ Mt so6 vi khudn va nédm trong dit: duoc xac
dinh theo phuong phap cua Pepper and Gerba
(2004). Mau duoc trich bang dung dich buffer
phosphate theo ty 16 1:100 (dat: dung dich buffer,
v/v) trong 1 gi¢ ¢ 150 vong/phat. Mot lugng 100 uL
dung dich huyén phu vi khudn & cac nong d6 pha
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lodng khac nhau dugc trai Ién trén moi trudng
tryptone soya agar, malt extract agar, Burk agar
(Wilson and Knight, 1952; Park er al., 2005) va
NBRIP agar (Mehta and Nautiyal, 2001) dé 1an luot
xac dinh mat s6 cta vi khuan, nim, VKCPD va
VKHTL trong dat. Mau duogc dit trong ti a & 30°C
trong 3-7 ngdy va sau d6 xac dinh mat sé timg nhém
vi sinh vat hién dién trén méi truong nudi cy.

+ Ddnh gid da dang quén thé vi khuin trong
ddt: thyuc hién theo phuong phap dién di bién tinh
ting cdp DGGE (Denaturing Gradient Gel
Electrophoresis). Thao tac bao gom 3 budc: Tach
chiét DNA cuia hé vi khuén trong dit bing CTAB 3
% (Thrmark et al., 2012), tiép theo thyc hién phan
g PCR v6i cip mdi 341F-GC/534R theo chu trinh
nhiét: 1 chu ky (94°C trong 3 phut), 29 chu ky (94°C
trong 20 gidy; 55°C trong 45 gidy; 72°C trong 45
gidy) va 1 chu ky (72°C trong 7 phut). Sau d6, dién
di san pham PCR trén gel DGGE 8 % acrylamide
trong dung dich dém Tris Base Aceate (TAE) 1X
véi dién thé 45V, & 60°C, trong 16 gid trén hé dién
di ding Dcode (Biorad). Cubi cung, chup hinh gel
da duoc nhudém véi Ethium Bromide bing may Gel
Logic 1500. Xac dinh su da dang cta cong dong vi
khuén trong dét thong qua s lwong cac band hién
dién trong cac lane chira DNA trén gel DGGE.

2.7 Phuong phap xir Iy s6 li¢u

/S ligu thi nghiém duoc tong hop, tinh toan bing
phan mém Excel va kiém dinh thong ké ANOVA
bang phan mém Minitab 16.2

3 KET QUA VA THAO LUAN

3.1 Aph hwéng ciia BCPT Ién sinh truwéng
cuia cay trong

3.1.1 Anh heong cia BCPT lén chiéu cao cdy

Két qua trinh bay ¢ Bang 3 cho thdy chiéu cao
cdy & tat ca cac nghiém thirc ting dan theo thoi gian
thi nghiém, tang nhanh ¢ giai doan tir 0-45 ngay do6i
voi bap, déu nanh, sau do tang cham, riéng cay lua
chiéu cao tang nhanh ¢ 0-60 NSG, va déu dat cao
nhit & thoi diém 60 ngay. Két qua thi nghiém ciing
cho thiy & vu 1 cac nghiém thirc bon BCPT d trc
ché su phat trién chiéu cao cdy bép vi chiéu cao ciy
dat cao nhat ¢ nghiém thirc bon NPK (162 cm), tiép
dén1a 101 cm ¢ nghiém thirc d6i chimg. Hai nghiém
thirc nay cao hon va khac biét 6 mirc y nghia 5% so
Vv6i tit ca nghiém thirc bon BCPT. Két qua nay co
thé giai thich do ham lugng BCPT 16n nén gay ra su
bat dong dam trong dét boi vi sinh vat va ham lugng
caffeine, tannin va polyphenol trong ba ca phé cao
da wc ché sy phat trién cta chiéu cao cay bap do ré
ciy bap rat nhay cam voi cac thanh phan héa hoc
nay chira trong bi ca phé so voi cdy trong khac nhu
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dau nanh khi duoc trong & vu dau tién (s liéu khong
trinh bay) (Hardgrove and Livesley, 2016).

Tuy nhién, dén vu 2, chiéu cao cdy & 3 nghiém
thirc bon BCPT 4, 6 va 8% khong khac biét théng
ké so vai nghiém thirc bon phan hoa hoc va cao hon
so voi ba nghiém thire con lai. Trong d6, chiéu cao
cdy dau nanh thip nhit & nghiém thuc dbi ching.

Tap 55, S6 5B (2019): 23-32

Két qua vé chidu cao cdy ¢ vu 3 cho thiy hiéu qua
ctia BCPT mét cach rd rét khi chiéu cao cy & tit ca
cac nghiém thirc bon BCPT va bdén phan hoa hoc
khong khéc biét théng ké va cao hon so véi nghiém
thirc d6i ching. Diéu nay c6 thé 1a do BCPT da dugc
phan huy va phong thich dinh dudng cho céy trong
hép thu dé sinh truéng va phat trién tot.

Bang 3: Chiéu cao bip, diu nanh va lia trong thi nghiém nha lwéi

Chiéu cao ciy bap (cm)

Chiéu cao ciy ddu nanh (cm)

Chiéu cao ciy lia (cm)

Nghiém thirc 30 45 60 30 45 60 30 45 60
Ngay sau khi gieo Ngay sau khi gieo Ngay sau khi gieo
Dbi chimg 77,5 848" 101° 50,06 63,44 72,34 488> 68,0 68,0
NPK 1320 159° 1622 56,00 75,0 86,3* 53,2 72,5 72,5
BCPT 2% 56,0° 62,3¢ 81,0¢ 50,5 68,8  78,8%d 5] 5% 728 7281
BCPT 4% 47,54 52,94 72,14 56,8 67,04  81,8%  550° 748 74,8
BCPT 6% 52,7 61,5 78,3¢ 50,5 72,0® 80,8 5432 7338 73739
BCPT 8% 32,2¢ 51,64 49,0° 488> 69,5  835% 5432 738 73,8
BCPT 10% 57,3¢ 81,0 69,8¢ 383° 595  76,5¢¢ 553%  743* 743
F * * * * * * * * *
CV (%) 472 44,7 39,0 11,8 7,54 6,41 493 372 357

* Ghi chii: *: khdc biét thong ké & mike y nghia 5%, trén ciing mot cét cdc chiv sé theo sau giong nhau thi khéng khéc

biét thong ké theo phép thir Tukey.

3.1.2 Anh huong ciia BCPT lén sé ld bap, s6
la dau nanh va so choi lua

Tuong tu chiéu cao cdy, s6 14 & tat ca cac nghiém
thire tang dan theo thoi gian nhung tang nhanh ¢ giai
doan dau va tang cham & giai doan sau (Bang 4).

Tuy nhién, BCPT trc ché sy phat trién vé s 14 bép
trong vu 1 & cac nghiém thicc bon BCPT va khong
khac biét thong ké voi nhau nhung thdp hon so véi
nghiém thirc bon NPK (s6 14 trung binh dat cao nhat
10,5 1a/cay ¢ 60 NSG).

Bang 4: S6 14 bip, dau nanh va s6 chdi laa giira cic nghiém thirc thi nghiém trong nha luoi

S6 1a bap (1a/cay)

S$6 14 dau nanh (13/ciy)

S6 chdi lia (choi/chiu)

Nghiém thirc 30 45 60 30 45 60 30 60 90
Ngay sau khi gieo Ngay sau khi gieo Ngay sau khi gieo
Dbi chimg 6,8" 8,0 8,3® 22,0¢ 36,0° 54,3f 9,5¢ 7,1¢ 4,7¢
NPK 11,8 10,8* 10,5* 31,8 57,0 78,8 27,7 11,7¢ 14,8°
BCPT 2% 6,5° 6,0 75" 23,3 44,34 66,0° 10,0¢ 8,30 9,8
BCPT 4% 5,50 5,8¢ 6,0 30,7¢ 52,50 75,3¢d 13,7° 9,33 7,34
BCPT 6% 5,50 6,0 7,0 28,3% 54,8b 84,8ab 13,8 9,33 8,2¢d
BCPT 8% 4,8¢ 5,00 5,8° 29,5% 63,8 88,0? 158> 9,5%¢ 8,7¢4
BCPT 10% 6,5° 6,0° 6,7° 24,7% 49,5¢ 72,0% 14,9 10,3 10,8°
F * * * * % % * * *
CV (%) 33,2 28,7 24,6 15,6 17,3 15,0 18,6 18,6 33,2

* Ghi chii: *: khdc biét thong ké & mikc Y nghia 5%, trén ciing mot ct cac chit s6 theo sau giong nhau thi khong khdc

biét théng ké theo phép thir Tukey.

O vu 2 cho théy ¢6 su thay ddi rd rét vé sb 14 dau
nanh so véi vu 1. S6 14 dat cao nhit & nghiém thirc
bon BCPT 8% ¢ giai doan 45-60 NSG (twong ung
63,8 va 88,0 1a/cdy), khac biét thong ké (p<0,05) so
v6i tht ca cac nghiém thirc con lai ngoai trir nghiém
thirc bon BCPT 6% (84,8 1a/cay & 60 NSG). Trong
d6, nghiém thirc ddi chimg c6 sb 14 thap nhat véi
54,3 la/cay. Didu nay co thé giai thich mot phan la
do BCPT da dugc khoang héa va mirc bon 6% va
8% BCPT da cung cip day du dinh dudng va giap
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cho cay dau nanh phat trién 5t vé s6 14, tham chi tot
hon so v&i nghiém thirc bon NPK. Ngoai ra, ban
than cdy d4u nanh c6 kha ning 1iy dinh dudng tdt tir
BCPT cho sinh truéng va phat trién tot cho du khi
duoc tréng & vu dau tién khi vira m&i bon BCPT vao
trong dt (s6 liéu khong trinh bay). Doi véi cay la,
mic du cac nghiém thirc bén BCPT cho sb chdi hitu
hiéu cao hon so véi ddi ching (4,7 chdi/chau) nhung
thap hon nghiém thirc bon NPK, khac biét théng ké
& muc y nghia 5%. Trong sb cac nghiém thirc bon
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BCPT, nghiém thirc bon BCPT 10% cho hi¢u qua
t6t nhat véi 10,8 chdi/chau, xép thir 2 sau nghiém
thirc bon NPK. Nhu vy, bip 1a cay trdng nhay cam
v6i BCPT khi duge bon vao dit & vu dau tién thong
qua s6 lidu vé chidu cao va sb 14 bip. Do d6, dbi véi
cdy bip nén u hoai BCPT trude khi sir dung dé tranh
viée trc ché sinh truong. Két qua nay twong tw nhu
két qua cua Teresa et al. (2013) va nguyén nhan ¢
thé mot phan 1a do trong BCPT chira hop chét hitu
co gy ngd doc cdy trong, trong d6 co caffeine,
tannin va polyphenol (Hardgrove and Livesley,
2016). Bén canh d6, két qua nay con cho thay BCPT
¢6 hiéu qua cao giup dau nanh sinh truéng t6t khi
BCPT da phén huy va khoang hoa dinh dudng cung
cép cho cay trong, déc bi¢t 0 nghiém thirc bon BCPT
8% cho két qua tét hon ca nghiém thirc bon phan
héa hoc vi BCPT ¢6 ham lugng dam cao chiém
2,4%, chat hitu co 62,6% (Nguyén Khéi Nghia et
al., 2015) va gia tri dinh dudng cia BCPT tuong
duong voi gia tri dinh dudng cta phén hitu co ba
bun mia trong nghién ciru cia Duong Minh Vién va
ctv. (2011). Riéng & vu 3, s6 chdi lta & cac nghiém
thirc bon BCPT thap hon so voi nghiém thic bon
NPK c6 thé 14 do trong diéu kién yém khi va ngap
nude, tién trinh phan hity chét hiru co cua BCPT bi
gian doan do do, dinh dudng dugc phong thich tur
BCPT cho cdy trong ciing bi han ché.

313 Anh hiong ciia BCPT 1én ndng sudt cdy
trong

Két qua vé ning spét cta 3 loai cay trong (Hinh
1) cho thay ¢ vu 1 trong bap co khoi lugng hat dat
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Khéi lu ong hat (g/chau)

NPK

Péi chiing BCPT 2%

BCPT 4%
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cao nhét ¢ nghiém thic NPK véi 34g/chau, ké dén
nghiém thitc BCPT 6%, 2% va 4% (tuong Gng 6
g/chdu, 5g/chau va 5g/chau), tiép theo 1a nghiém
thirc d6i chimg (3g/chau) va & 2 nghiém thirc BCPT
8% va 10%, cdy bép hoan toan khong c6 ning suat
(0g/chau). Piéu nay ching t6 mirc bon 8 va 10%
BCPT chitra cac hop chit giy tc ché (caffeine,
tannin va polyphenol) du cao dé giy trc ché sinh
truong va niang suit cay bap (Teresa at el., 2013;
Hardgrove and Livesley, 2016). Nguoc lai, d6i véi
cay dau nanh, viéc bon luong BCPT 8% giup cay
cho nang suit cao nhét (29,1 g/chau), tiép theo, ning
suét ctia 2 nghiém thirc 6% va 10% khong khac biét
nhau nhung cao hon cc nghiém thirc con lai, thdp
nhét 1 nghiém thirc d6i ching (8,07g/chau). Tuong
tu, trong luong hat chic/chau cta lta & nghiém thirc
BCPT 6% va 10% tuong duong vai nghiém thire
NPK (19,3 va 21,3 so voi 20,6 g/chéu) va cao hon
so voi cac nghiém thic con lai. Nhu vay, BCPT
dugc bon & mic 6% va 10% 1 1an vao déu vul co
hiéu qua giup cdy dau nanh va cdy lua trong & vu 2
va 3 sinh truong tot, cho ning suit cao hon ca
nghiém thirc bén phan héa hoc do ba ca phé cdé ham
luong dam, lan va kali cao, ngoai ra con chira mot
s6 dinh dudng khoang vi lwong khéc can thiét cho
cdy trong (Chalker-Scott, 2009). Tém lai, két qua
nay cho thdy mic du cdy bap nhay cam véi BCPT
khi bon vao dit & dau vu 1 (bap) voi luong 6% hodc
10% (w/w), 1am trc ché sinh truong va phat trién cua
cdy bap nhung BCPT lai ¢6 hiéu qua cao trong viéc
kich thich sinh trudng va ning suat dbi voi dau nanh
va lua.

L] Bﬁp
8 Pau nanh
@ Lua

BCPT 6% BCPT 8% BCPT 10%

Nghiém thitc

Hinh 1: Khéi lwgng hat bip, diu nanh va lia trong thi nghi¢ém nha luéi

32 Anh huéng cia BCPT 1én mjt s6 thanh
phan dinh dudng dat

Két qua phén tich mot s6 dic tinh dinh dudng dat
vao thoi diém dau vu va két thuc thi nghiém duogc
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trinh bay trong Bang 5 cho thiy pH dt & cac nghiém
thire bon phan héa hoc NPK va bon BCPT (dao
dong tir pH 5,77 dén pH 5,96) hip hon so v6i pH dét
& nghiém thic ddi chung (pH = 6,30). Pt thi
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nghiém c6 ham lwong dam hitu dung NH4" va kali
trao ddi & muc thép, lan luot dat 18,1 mg/kg va
0,232 meq/100g. Lan dé tiéu dat 220 mg/kg va dugc
danh gia ¢ muc trung binh. Sau 3 vu thi nghiém,
lvong NH," hitu dung va kali trao di ctia nghiém
thac d6i chung dat lan luot (8,02 mgkg va
0,017meq/kg) thap hon nhidu so voi dit ban dau
(18,1 mg/kg va 0,232 meq/kg). Piéu nay chimg to
luong dinh dudng trong dat mat di kha 16n sau 3 vu
cdy trong néu khong bén phan cung cap lai ngudn
dinh dudng da dugc cay trong ldy sau 3 vu. Két qua
cling cho thiy BCPT hoan toan c6 thé bu dép luong
dinh dudng ma cay trong da sir dung dwoc thé hién

Tap 55, S6 5B (2019): 23-32

thong qua ham lugng dam hiru dung NH4* va kali
trao d6i dugc tich lity & nghiém thirc bon 6% va 10%
BCPT dat twong tng 23,0 va 26,7 mg/kg va 0,242
va 0,332 meq/kg va cao hon so v6i mau dit du vu.
Két qua nay tuong ty véi ket qua nghién ciru cua
Chalker-Scott (2009) cho rang BCPT dugc dung
nhu phén bon hiru co bén truc tiép cho cay trong rat
hiéu qua vi khong chi giup gia tang stre khoe, nang
suat cay trong ma con giup cai tao dat. Ngoai ra, két
qua nghién clru cia Nguyén Khéi Nghia va ctv.
(2015) ciing cho rang BCPT co thé 1a mot san pham
phén bon hiru co cao cAp trong tuong lai ding dé san
xuét rau hiru co, sach va an toan.

Bang 5: Mot s6 dic tinh dinh duéng cia dat thi nghiém trong nha luéi

Nghiém thirc pH NH4* P dé tiéu K trao doi
v (mg/kg) (mgP/kg) (meq/100g)
bat dau vu 5,07 18,1 220 0,232
Déi ching 6,30 8,02 215 0,017
NPK 5,84 15,0 294 0,037
BCPT 2% 5,91 11,3 206 0,051
BCPT 4% 5,90 12,4 191 0,155
BCPT 6% 5,77 26,7 196 0,273
BCPT 8% 5,85 23,0 146 0,242
BCPT 10% 5,96 14,8 204 0,332

3.3 Anh huéng ciia BCPT Ién dic tinh sinh
hoc dat

3.3.1 Anh huong cua BCPT lén mdt S0 Vi
khuan trong dat

Két qua trinh bay ¢ Hinh 2 cho thay mat s6 vi
khuén trong dét ting dang ké trong giai doan 0-30
ngdy & vu bap, sau d6 giam nhe va twong ddi on dinh
¢ hai vu sau. Trong do, ¢ vu bép tai thoi diém 30
NSG, mat s6 vi khuan dat cao nhat ¢ nghiém thirc

bon BCPT 6% va 10% tuong ung vai 8,03 va 7,93
(log10 CFU/g), khong khac biét théng ké so vai 2
nghiém thirc bon BCPT 4% va 8%. Nghiém thirc d6i
chimg va bon phan hoa hoc ¢6 mat sb vi khuan thip
nhét 1an luot v6i 7,03 va 7,05 (logl0 CFU/g). Bén
45 NSG, mat s6 vi khuan van dat cao nhat ¢ hai
nghiém thirc bon BCPT 6% va 10% (8,12 va 8,0
logl0 CFU/g), thip nhat 1a mat sb vi khuan o
nghiém thirc d6i ching (6,61 log10 CFU/g).
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Hinh 2: Dién bién mat s6 vi khuén trong dit trong luin canh bip-dau nanh-lia ¢ diéu kién nha lwéi

Trong vu ddu nanh, mét s6 Vi’ khuan & nghiém
thire bon BCPT 10% dat cao nhat voi 7,81 logl0
CFU/g ¢ 30 NSG va van dugc duy tri & muc cao
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nhat twong tmg v6i 7,46 va 7.41 log10 CFU/g tai 45
va 60 NSG. Nghiém thirc bon NPK c6 mat s0 vi
khuan thap nhat 6,90 (logl0 CFU/g) ¢ 45 NSG va



Tap chi Khoa hoc Truong Pai hoc Can Tho

ludn thap hon hoic khong khéc biét théng ké so voi
d6i chung. Twong tu, két qua & vu lta ciing thé hién
nghiém thirc bon BCPT 10% c6 mat s vi khuan dat
cao nhét & cac thoi diém thu mau.

3.3.2 Anh hieong ciia BCPT lén mdt s6 ndm
trong dat

Mat s6 nam trong dat ¢ ca 3 vu c6 xu hudng ting
nhe tir thoi diém 30 NSG dén cudi vu (Hinh 3).
Trong do, 6 2 vu dﬁu, mat $6 ndm cua cac nghiém
thirc bon BCPT luén cao hon so v6i nghiém thirc d6i
chimg va nghiém thirc bon phan hoa hoc & hau hét
cac thoi diém thu miu. Dic biét, nghiém thirc bon
BCPT 10% ludn c6 mat sd ndm cao nhét trong vu
bép (5,40; 5,62 va 5,6 log10 CFU/g twong tmg véi 3
thoi diém 30, 45 va 60 NSG). Tuy nhién, trong vu
2, mat s6 nim cta 3 nghiém thirc bon BCPT 4%, 6%

=4= NPK
=B~ BCPT 4%
=@ -BCPT 8%
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va 10% (dao dong tir 5,18 dén 5,47 logl0 CFU/g)
ludn cao hon so voi nghiém thirc bon BCPT 8% (dao
dong tir 5,00 dén 5,30 log10 CFU/g). Nghiém thtrc
bon phan hoa hoc ¢ mat s0 ndm thdp nhat & tat ca
c4c thoi diém thu mau (4,05 — 4, 51 logl0 CFU/g &
vu 1 va 4,46 — 5,04 logl0 CFU/g & vu 2) ngoai trir
thoi diém 45 NSG ¢ vu 1 va 60 NSG ¢ ca 2 vy, mat
s0 nam ciia nghiém thirc nay khong khac biét thong
ké so véi dbi chung. Vay, viéc bon BCPT tur 4% dén

10% cho hi¢u qua tdt trong viéc ting mat s6 ndm
trong dat & ca 3 vu thi nghiém va viéc bon phan hoa
hoc NPK lam giam mat s6 vi khudn va nam. Viéc
mat sé ndm trong dét giam xudng dot ngodt khi di tir
vu 1 va 2 sang vu 3 dugc giai thich 1a do ¢o6 sy thay
ddi dot ngot tir diéu kién thoang khi sang diéu kién
yém khi va dit ngap nude va diéu kién nay khong
phti hop cho sy phat trién ciia ndm trong dét.
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Hinh 3: Dién bién mat s6 nim trong dit tréng luin canh bip-diu nanh-lia & diéu kién nha luéi

333 Anh hiong ciia BCPT lén mat S0 Vi
khuan co dinh dam trong dat

Mat s6 VKCPD trong dét dugc trinh bay trong
Hinh 4 cho thy & ca 3 vu mat s6 VKCDD ting trong
giai doan 0-30 NSG va tuong ddi 6n dinh trong cac
giai doan sau. O vu 1 cac nghiém thirc BCPT cho
két qua tot hon c6 khac biét thong ké so voi nghiém
thue dbi chung va bon phan hoéa hoc. Dac biét, méat
s6 VKCPD ciia nghiém thitc BCPT 10% ludn cao
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hon cac nghiém thirc con lai (7,12; 6,55 va 7,01
log10 CFU/g twong g véi 3 thoi diém thu mau) va
mat s6 VKCPD & nghiém thirc bon phan hoéa hoc
thap nhat ¢ hau hét tat ca cac thoi diém thu mau (dao
dong tir 6,29 dén 6,50 log10 CFU/g). Két qua twong
tr & vu 2, mat s6 VKCPD cua nghiém thitc BCPT
6% va 10% cao nhat tuong ng & 30 va 60 NSG,
khac biét & mure y nghia 5% so v6i nghiém thire bon
phan héa hoc.
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Hinh 4: Dién bién mat s vi khuin c6 dinh dam trong dit trong luin canh bip-diu nanh-hia & diéu
kién nha luéi

Tuy nhién, trong vu 3, mét s6 VKCDD cua cac
nghiém thtrc hau nhu khong khac biét thong ké khi
so sanh v4i nhau (dao dong trong khoang 6,85 — 7,17
log10 CFU/g). Diéu nay ching to BCPT chi co tac
dung gia ting mat s6 VKCDD so véi nghiém thirc
d6i ching va phan hoa hoc trong 2 vu bip va dau
nanh trong tinh trang dat thoang khi. Két qua nay
tuong ty voi két qua nghién ciru Ana Cervera-Mata
at el. (2017) cho thiy viéc bon BCPT gilip gia ting
mat sb vi sinh vat trong dit va ho hip vi sinh vat dat
s0 v6i nghiém thire d6i chimg.

3.3.4 Anh huong ciia BCPT 1én mdt s6 vi
khudn hoa tan lan trong dit

Vi khuén hoa tan 1an trong dit c6 xu hudng ting
1én trong 2 vy dau, sau do giam tir 0-30 NSG, va
tang nhe ¢ 30-90 NSG trong vu 3 (Hinh 5). Tuong
ty nhu mat s6 nam trong dat, mat s6 vi khuan hoa
tan lan giam xudng rat nhiéu va dot ngot khi di tir vu
1 va 2 sang vu 3. Diéu nay co thé 1a do nhom vi
khuédn hoa tan 1an trong dat da s6 1a nhém vi khuan
héo khi, do d6, khi thay d6i dot ngot tir diéu kién dat
hao khi sang dat yém khi va ngap nu6c da lam mat
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s0 nhom vi khudn hoa tan 1an giam xudng rat dang
ké. Vao thoi diém 30 NSG 6 vu 1, mat s6 VKHTL
¢ nghiém thire bon NPK dat 5,54 log10 CFU/g, cao
hon, khac biét thong ké so véi cac nghiém thic con
lai. Pén 45 NSG, nghiém thic ndy c6 mait sb
VKHTL 5,73 logl0 CFU/g, khong khéc biét théng
ké so vai 3 nghiém thitc bon BCPT 6%, 8% va 10%
(twong g 5,63; 5,66 va 5,84 logl0 CFU/g). Tuy
nhién, tir thoi diém 60 NSG ciia vu 1 dén hét vu 2,
mat s6 VKHTL cta nghiém thire NPK luén thép hon
so v6i 4 nghiém thac BCPT 4%, 6%, 8% va 10%;
mat s6 VKHTL dat cao nhat ¢ nghiém thic BCPT
8% tai thoi diém 60 NSG cua vu 2 voi 6,74 logl10
CFU/g). Riéng nghiém thirc d6i chimg ludn c6 mat
s& VKHTL thip nhat trong giai doan nay (mét s6
dao dong tir 4,80 dén 5,78 log10 CFU/g). Tuy nhién,
két qua phan tich trong vu 3 cho thdy mat sb
VKHTL cta nghiém thte dbi chimg & 30, 60 va 90
NSG tuong tng vdi 4,73; 4,66 va 5,35 log10 CFU/g
va mat sb duge duy tri & mirc cao hon so vdi céac
nghiém thrc con lai. Cac nghiém thirc bon BCPT cé
mat s6 VKHTL khong khac biét thong ké hodc thap
hon so véi nghiém thirc bon phan hoa hoc.
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Hinh 5: Dién bién mat s6 vi khuin hoa tan 1an trong dét trong luin canh bap-du nanh-lia & diéu
kién nha ludi

(335 A’}?h huong cia BCPT lén da dang cong
dong vi khuan trong dat

Két qua phan tich v& cu triic cua hé vi khuin
trong dat cuia mdi  nghiém thire thi nghiém dugc trinh
bay ¢ Hinh 6. Két qua cho thay s0 lugng band (thé
hién cho nhém vi khuan ¢6 cdu trac di truyén khac
nhau) trén cac lane rat khac nhau, didu nay chimg to
cAu trac hé vi khuan trong dat khéac biét rat 1on giira
céc nghiém thic sau 3 vu canh tac. Trong do, ciu
trac hé vi khuan trong dat & nghiém thirc c6 bén
phén hoa hoc (NT2), bon BCPT 6% (NTS) va 10%
(NT7) da dang hon rat nhiéu so véi nghiém thic d6i
ching (NT1) vi nghiém thirc ddi chimg chi chia 5
nhém vi khuan khac nhau dugc hién thi qua vét sang
ndm & vi tri band 1, 4, 6, 11 va 12 trong khi nghiém
thirc bon NPK chita 10 nhom vi khuan khac nhau

NT7 NT6 NT5 NT4

nam & vi triband 1, 4, 6, 8,9, 11, 12, 13, 16 va 17,
tuong tu véi nghiém thuc bon BCPT 10% (band 1,
2,3,4,7,8,9,11, 13 va 14) va nghiém thitc boén 6%
BCPT c6 dén 13 nhom vi khuan khac nhau & vi tri
band 1, 4, 7, 8,9, 10, 11, 12, 13, 14, 15, 16 va 17.
Ngoai ra, cuong d6 mau cua cac band 1,4 va 11 &
nghiém thirc dbi chimg nhat hon so v6i nghiém thirc
bon phéan héa hoc va cac nghiém thirc bon BCPT.
Diéu nay cho thdy mic du 3 nhém vi khuan 1, 4 va
11 hién dién ¢ tit ca cac nghiém thic nhung sb
luong vi khuan trong nghiém thirc ddi chimg thip
hon so v6i cac nghiém thirc con lai. Do d6, viéc bon
BCPT 6% va 10% mot lan vao dau vu 1 khong chi
gilp gia tang tinh da dang vé cdu trac thanh phan vi
khuin trong d4t ma con giup tang s6 lwong vi khudn
trong mdi nhém so v6i ddi ching.

NT3 NT2 NTI1

Band 1 -_—— - I g —

Band 2

Band 3

Band 4

Band 7
Band 8

Band 9
Band 12
Band 13

Band 15
Band 17

Band 5
Band 6

Band 10
Band 11

Band 14
Band 16

Hinh 6: Di¢n di trén gel gradient bién tinh (DGGE) ciia sin pham PCR 16S rDNA dwgc khuéch dai tir
mau DNA dwgec trich tir trong dat

*Ghi chii: NT1: Péi chimg, NT2: Bon NPK theo khuyén cdo, NT3: BCPT 2%, NT4: BCPT 4%, NT5: BCPT 6%, NT6:

BCPT8%, NT7: BCPT10%.

Tom lai, két qua khao sat vé anh hudng cua
BCPT lén dac tinh sinh hoc dat cho thay BCPT giup

gia ting mat s6 vi khuan, ndm, VKHTL va VKCDD,
cling nhu gitip cai thién thanh phan vi khuan trong
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dat, dac biét dbi voi vu bap va dau nanh. Trong do,
2 nghiém thirc bon BCPT 6% va 10% mang lai hi¢u
qua tot nhat. Két qua nay cho thiy bon phén hitu co
don thuan hodc bon két hop vai phan hoa hoc gitp
vi sinh vat d4t én dinh hon, dan dén sy can béng sinh
hoc trong déit dugce tdt hon va mat s vi sinh vat dat
nhu vi khuan, nim va céac vi khuan c6 lgi khac ting
mot cach rd rét khi ap dung cac loai phan hitu co
khac nhau (Krishnakumar et al., 2005).

4 KET LUAN

Viée tron BCPT ¢ cac muc d6 2, 4, 6, 8 va 10%
(w/w, trong luong dat kho trong chéu) vao trong dat
x4m bac mau c6 ngudn gdc tir huyén Moc Hoa, tinh
Long An mét 1an vao thoi diém dau vu 1 trong md
hinh luan canh bip-dau nanh-laa 1am Gc ché sinh
truong, phat trién va nang suat bap ¢ vu 1 nhung lai
¢6 tac dung gia ting sinh trudng, phat trién va ning
suat dau nanh & vu 2 va la & vu 3. Viéc te ché sinh
truong va ning suit bip & vu 1 ¢6 lién quan nhiéu
dén viée ngd doc voi mot sb hop chét hiru co chua
trong ba ca phé hon 1a viéc bét dong dam trong dat,
tuy nhién, co ché cua viéc ngo doc nay chua rd, do
d6, can c6 nghién ciru dé 1am sang to van dé nay.
Viée bon BCPT vao trong dat gitip gia ting mat sd
vi khun, nAm va vi khuén c6 loi trong dat nhu
VKCBD va VKHTL. Ngoai ra, viéc bon BCPT &
mirc 6 va 10% (w/w) gitp gia ting da dang ciu trac
hé vi khuan trong dat. Nén nghién ctru vé thoi gian
1 phan compost dé loai bo cac hop chét hiru co gdy
ngd doc cho cay trong. Két qua nghién ctru nay cho
thay rang khong nén str dung BCPT bon nhu dang
phan hitu co dé bén cho cay bip ¢ vu dau tién.
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